Fig. S1.
13 C CP MAS NMR spectra of the different humic fractions extracted from organic soils and composted materials. Table S1 . Relative distributions (percentages) of carbon types in 13 C-CP/MAS-NMR spectra. C-CP/MAS NMR spectra of HSs extracted from soils and composted materials. A, B and C) PCA performed using the pure spectra. A1, B1 and C1) PCA performed through integration by regions in the pure spectra. - 
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(Additional study) in response to the request from reviewer #1. The FA fractions were extracted according to the procedure described by the IHSS 5 . In general, the liquid humic fraction that remains after centrifugation of the precipitated humic acids was passed through a column loaded with the resin Supelite TM DAX-8, Cod. 21567-U (commercial substitute of Sigma for XAD-8). Next, the fulvic acids retained in the column were eluted with an NaOH solution (0.1 M), and the column was later washed with distilled water for total recovery of the fulvic acids. The fulvic acids were then passed through an ion exchange column (Amberlite IR120 hydrogen form, Fluka analytical Cod. 06428), and the solution was lyophilized.
The structural characterization of the FA was performed as described in the Materials and Methods section of the manuscript.
The bioactivity experiments were carried out under the same conditions as those described in the Materials and Methods section of the manuscript.
The root parameters were evaluated as described in the Materials and Methods section of the manuscript.
The structure-activity relationship was established as described in the Materials and Methods section of the manuscript.
Results and Discussion
13 C NMR and PCA characterization of the spectral data from the different humic fractions.
As expected, the soil-extracted FAs were shown to have structural characteristics independent of the HA and HS fractions. However, the data confirm our research hypothesis and reaffirm the results reported in the manuscript because the HA and HS fractions of the VCF are structurally similar to the whole HS fractions extracted from the soils. In the PCA-13 C NMR (71% of the total variance explained), the negative values on PC1 (55%) indicate that the FA extracted from the VC are structurally similar to the whole HS fractions (Fig. S7 ). This same behavior was observed when comparing the soil HA and HS fractions between the compost and vermicompost using PCA (Figure 1-manuscript) . 
Biological Activity
The FA fractions were shown to have biological activity, stimulating plant root growth; these results have already been observed in the literature 6, 7 . The FA concentrations (2.5-
with the greatest stimulation of root growth were lower than those for the HAs (5.0-10.0 mg (C) .L -1 ). Thus, the FAs showed a range of maximum effect similar to that shown by the HS (Fig. S8) . The PCA (90% of the total variance explained) that relates the humic fractions to the root parameters is shown in Fig. S9A . The plot shows that both the FA fractions as well as the whole HSs (positive values on PC1-80%) exert effects on the smaller roots and on the number of smaller roots. These results can be interpreted as effects on the emission as well as the length and surface area of the roots. The HAs were shown to exert effects on the diameter of the roots and larger roots, which can be interpreted as effects that are more related to root growth and vigor. The PCA (90% of the total variance explained) that relates these effects with the structures is shown in Fig. S9B . The HS and FA fractions showed a relationship (positive values on PC1-80%) between predominantly more functionalized structures (C-substituted) and their effects on root emission, in contrast to the HAs, which showed a relationship with negative values on PC1 for structures that were predominantly less functionalized (C-unsubstituted) and root growth and diameter parameters. These results again confirm the findings of the studies shown in the manuscript and prove that the most functionalized structures could be responsible for the emission of roots within the mode of action of the HSs on plants, while the less functionalized structures could exert more direct effects on root growth and thickening (Fig. S9) . 
Conclusions
The results presented in these new experiments are in agreement with the conclusions of the main manuscript. The lability, a property resulting from the structural characteristics and obtained through a statistical tool, is shown again as a viable parameter for the interpretation of the relationships between the structure, property and functions of the HSs, and which was also confirmed in this case for the FAs. Additionally, this experiment suggests the existence of a supramolecular structural organization of the HSs as a whole. Our results indicate that the hydrophobic and hydrophilic domains of the HSs show a type of specific action in the regulation of root growth. Our results are coherent with those published by Canellas 8 , where it was proven that the hydrophobic domain of the HSs can be broken to release the hydrophilic structures responsible for the stimulation and emission of roots in plants. 
